Mammalian agmatinases constitute unusual members in the family of Mn2+-dependent ureahydrolases.
Agmatine (1-amino-4-guanidinobutane) plays an important role in a range of metabolic functions, in particular in the brain. Agmatinases (AGMs) are enzymes capable of converting agmatine to the polyamine putrescine and urea. AGMs belong to the family of Mn2+-dependent ureahydrolases. However, no AGM from a mammalian source has yet been extracted in catalytically active form. While in human AGM the six amino acid ligands that coordinate the two Mn2+ ions in the active site are conserved, four mutations are observed in the murine enzyme. Here, we demonstrate that similar to its human counterpart murine AGM does not appear to have in vitro catalytic activity, independent of the presence of Mn2+. However, in presence of agmatine both enzymes are very efficient in promoting cell growth of a yeast strain that is deficient in polyamine biosynthesis (Saccharomyces cerevisiae strain TRY104Δspe1). Furthermore, mutations among the putative Mn2+ binding residues had no effect on the ability of murine AGM to promote growth of the yeast culture. It thus appears that mammalian AGMs form a distinct group within the family of ureahydrolases that (i) either fold in a manner distinct from other members in this family, or (ii) require accessory proteins to bind Mn2+ in a mechanism related to that observed for the Ni2+-dependent urease.